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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a high-contrast display which is stable 

in 

an alignment state on spacer peripheries, is highly reliable against a process 
fluctuation, vibration and impact and is lessened in display unevenness by 
subjecting spacers to a perpendicular alignment treatment or horizontal 
alignment treatment. 

SOLUTION: The spacers BZ of the liquid crystal display device are 
subjected 
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to the perpendicular alignment treatment or horizontal alignment treatment. 
The initial alignment state of the liquid crystal molecules LK near the central 
part of the liquid crystal layer at the spacer (bead) BZ surface in a non- 
impression state of an electric field EDR attains the state radially arrayed 
from the center of the spacers BZ viewing in plane. The state of light leakage 
is nearly zero in the rubbing direction RDR and the direction perpendicular to 
the rubbing direction (a). At the time of the impression of the electric field 
EDR, the liquid crystal molecules LK are realigned with a twist of max. 45 
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|6|tf>ttR«*e.l-a«tt4. 4, ®Jf*M*ttAn^0. 
081 (589nm. 29° CT^ffi) . iE&ftffiilr* 
no #1. 4 6 5. g$3fcJi#r*n<, *U . 54 6W* 
vfiSRimm. SM«>JP»li3. 9/umi; 
U 'J^T-X3>An • dtiO. 3 16jumk-$-|>. 

4£i:*«rS&. $ B B B fl<OJ¥*te^!Jv-t'-X 
30 [ 0 0 8 9 ] «r*J, *ft«BLCtt, MdRftSfc.* fc 

[0090] <El«lH> *atW«i. SMMfc tTIi 
[ 0 0 9 1 ] 1 1 ( b ) izmfamo? t>/*|6]RD R 

mimnimwjftMAxb , s^epjn*ifiiED 

40 RkOM«S:jK-r. 

[0092] T«««IOffil6]JiO R I ltt, 5t>/J 

OR2Ji, 7b>/^r(6)RDR2CC5t*>-/$fLl>. 
[0093] ««ft4H t O*I«IEft«»lf-A' 

[ 0 0 94 ] *fc. LCti, fitm^ffirt 

50 *|6»=»L, R^ftlUOSriE^lSjkffl^L, -90JSEW 
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1 3 

y foRD r t tamfifo t <r> t'*> bfrtza^x . #t 

«*Offi^|6){c«L- 9 0*fcLt9 OSOT^EB?) 
*|6]^t«[fi]^[6li:-ri». T»Sffli<7)ffil*]ISORI 1 

«0LC2£^-fl>. 

[0 0 9 5] WtWl-CIl, 7t>^|6jRDRl. R 

DR2ti|5i-^riiiiRDR (f'ff5t*y/) tu mm 

EXfaEDRb(T)%-tftmt7 5%btZ>. Ltdfi-> 10 

x, ±ywmmx'<7)W.^m^m^it=f-<r>'i-ivhn<nR 

[0 0 9 6] L*>U $ b b bJ1|%^ b 1^?<O^I^S- 
A-5 wmWfcfc hko\Zy \L>7l5ft RDR 1 1 RD 

[ 0 0 9 7 ] t^iEfflA* LC 1 =</> LC 2 = <£ LCti 

[0 0 98] fl*«POLi:LTJ±. HJMtLttSGl 
2 2 0DU £fflt\ T3HEII*>flBI6KPOL 

1 OfltiBffifittM A X 1 £ 3> tyfUft E D R b 
■fr. ±ffllOffl^«POL2W«3WWMAX2SrT0(!l 
OflBfcft P O L 1 <7)ffift3®i&«lM A X 2 fcKKS € « . 
01(b) fc*ORff*35^. 

[00 9 9] iftCiO. ffi^®PXt*t|6rtMiCT 30 

^amnira*itto3tf4fc#v>. straw** £±. 
[ o i o o ] ttz. ±mnm.poL 2coMmmi 

MA X 2 bTm?>ffi%ffi.P O L 1 SDffiBtSliStSMA X 1 
«*WH±. m^ZTJxmtX t>WSWM&*#& Zbifi 
X'th. 

[0101] SJIM&XiS-Ctt. Tg«S 

U B 1 i: ±MRS U B 2 £*ft-e*»L*:&, #fflR 
±fctf(M S H^^)E|pJI1S:^B. Mj£L, 40 

«***jWI&2 0 0«/mm* b%h£$lZffl5l. ® 

m^->mb LxmmmmtaLxmm&mz 
bit. mmmzmitzitz. w&mw&m. 
"ta«f*»*tt*»»o .08i rtmmx+i . 

[0 10 2] &*3, ^SSWllTlifll^^r^yirS*^ 
ttS{c7)^ , JV-t'-XSP2 04 0 (Bifi^) 

L, «ffl*S«El<!Ittta[|tLfct^fc^— 50 



^¥1 1-1 607 16 
1 4 

fcLTfflt^. £*)ffi. imvmnH&b LT«i, Kr 

Ltn>cozm^&imm&. aim*. ^^7-3 

3 3 6 2 3^&$<OJf53H. SfflJfl 1 AfyS. 5 OfiKIE 
A,ti7h&i1?tZ>&mA0)1f&TX\ *Btcfi£§ 

[ 0 1 0 3 ] 9"t*-Xfc l/CttJHLfctfU 

llil. 5 7-C'fcS. 

[0104] <mikm*im£ftmm®m mi2n 

hh. zvmummx'b&tf. momzmmiz 
netxnuMxx^i. ARimwmmzziKTtmz 
m\ itz-? hvtx-rvjxhh. 

[ 0 1 0 5 ] H+, XJiBWI«^||DL*«L, 

2. 3. • • e ndU. 1 ^? 4 $yy<T)W¥ 

[0106] ^sft^Y {mm) {isn^sniss 

m^mmm&s&tisiix ^ . 
[ o i o 7 ] s u pti i -??)mffiga>4>#E itzmvo 

(Rfestnr) fflco^tff$g£ t f Tm&$&amm<?M 

mz$mi-&mz*ttmx't>h. 

[0108] (mm** is*-iw£mftt > a 1 3 

s. 

[0 1 09] 01 3K*JV^T, SHDfi^JgSA^^cS 
^<7)x-;H<^-X (X-?)U7U-&bi>Wo) - L 
CWtt*^5«Stt, PNL(i?gS^f^;P. SPBIi 

^'^^h^it'g. LCA{i^'-y^5^ Y7--XX'h*). 

[0 1 10] ti/A-WDLIi. y-;H^r-XSH 
D lc»tt btltzJKb y ? 5 A V 7--X L C AKJfM L 

[0111] A'-y^?^ h7--XLCMt. J<y?y4 

h&mBL, m&msPB. mmLCB. m®. 

RMiWti'f&mttlZtoXiri') , SI^LCBOHS 
LC B, SWSRM. m^SPBCiO^ffi-C— 
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[01 123 A.y^7>f hSbfcf BL^;:|$i^$i^*:'ry 
/WIII8&^«PCB3(i. 3R/<»?54habl»B 

[0113] i mNm3m.<m&) mm 

XBZjaiaa>£>c7)#ii*Ui, 01 (a) t*L7t«k5fc 

&^fl2ttUto*>«HfclRje3:h.*. 01 
8<9fl]||3 1 T*rt jawr-awtE V s ftig*<t#^> 
it, mnkzybyxumi 20fc&>). +#&3>-h 
7Xhtf#£>fil>. WJdWEVsUL bs««ep 

xkwiflrtBicTiacaainsiiftSQSWE-cft*. 

[0 1 14] ifc. t£ffll£rt<»j, W^iTfc 

[ 0 1 1 5 ] Jfcfc. *«ffl«>«l»*W«fc1-*fc«>K. 

[01163 <itmi 1 > X*— 9-t-Xfc LT . Jlffi 

SP2 04 0 (*&&) *Jft*l2l^Jtll0flfcRft 

[01173 ««*^)^— ^tr-XHffl*»4><0*» 
flli, 0 1 5 ( a ) (SRLfc J: o , J£Kt*-XB 

z mm^mw. o mw? -r ynxmtiL Kcom 

[01183 016 ( a ) litflag&AlW) 

fc, 017(a). (b) Ji01 6 (a) ODA-A' flj 
Ktt. fcitfB-B' «mttC«(t£Slft|ffiOR I 1, 
ORI 2IBOjBJMWEW^*«W«K*^IiiH 

[01 193 01 7 (a), (b) <c*LfcJ:3lc. 9 
tT v^Srrt R D R oKHTti . ffifflMIB (3£v 
OTJi, x^-irtr-X3fitt<o«ftiH t ttX'<-"tt-- 

x«H36»6tt5yr^*i6iOTiii*iaiw*36«ji#, aitq 

[0 1 20 3 1^*^X0 16 (a) £*Ur«k3fc, 
mifEDRiOSfEEpjD^tliT'Ji:. X^-^t'-X^ffltCtJ 

[01213 £Ofc*>. 01 80SMI3 OCwrfjiJW 
T-BHllWEVsilMfcWlfcfl. aJRafh^XMi? 



(9) fcHPPl 1-160716 

1 6 

07!»250OTt^O. 3Vh?XMi5tH±*-HMr 

[01223 <imM2> xs<-?ttx. mwtmi 

fcHSMc 7r^^S #/I4HB*>sK 'J V- t'-X S P 2 

040 ) zm^ummmm 1 1 Httosft 

[0 1231 016 (b) OE.BfW&472Mh*&. 
t &nJ£MGUW$<OZ'<— 9-h'-Xjo1jaoJB[ H 3 B l<7)4 1 * 

#jfi<?)M B B B ^H i ^ie(fii«»^^wt^-t :s i i ffi0T'j> 

[01243 01 6 (b) izmttcXoiz. R^wm* 
ix^%< t i>&'j?ff)mmutfv-x&mmz# 
&ti t # i hti. mi&*- k i owmmmiitf 

[01253 tmMM2: x^-*rtix. m*7r4 
vr \ #;hiiwj -?-b-x s p 2 o 4 o (ma 

*) *tf !M S FErtKJBciSLTSLBf , 1 8 OJgtf) 

-x*j8n*fcWtt. iatwii:iai«<ojsa«^gff* 

[0 1 263 Bg«^l^X^--9-JB3a*»4»W3l6IBUi, 
04 (a) &SVMi06 (a) (CvLfcJ: otZ**). 0 

30 1 8 com 3 1 ■cjR , ras»T - mms. v s an*^ 

[0 1 273 *¥Em«S0>#&. K 1 fc«fctf*- 

[ 0 1 2 8 3 X^-^t-X«El*j«31li, ±JE 
CWt, S*tt<OWfigStUT, -OH, -O 

CH3 , -COCHs , -COOH&ZikmziiHt&& 

40 d^flEWJMbWifflT**. 

[0 1 293 Hfc, X^-^t LTttfflf v-f 
-XOJtiWWi: LT114 . 4 ClTaW* U < , 
2 T'ffiffi LfcjK'J v- b'-XcoJt!^l^«i 2 . 9 T* 
0, «A«j£fi^>ltSt««e II kltSW*e±J:'3^fc 

[0 1 303 aWf*5?-Cli. rflt^ffifiK^^Jt^m*^ 

x^--th*-X<orta5-Cfflfc «r o . lifiSHTf^i-Sm 

d r^'x^— yt-xcrimmz®? t o tzmmt 
50 *. znmRimmttz^-vt'-xmmiz^mz 
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XT'teA'*— tt'-X3lffiOi&ll.E|{i]£SLt#, WE 
[6]tto;^-^t'-XT1iJifflE[«W^£8)Sfl-fS2& 

ffijttcox^-- tf-f-XJ: 0 ttTfrEfott*)*'*— * 1'- 
[0131] JBC. X^-lft-Xk 

v- t'-x<omwt i . 5 7 t* o . i otBtiMui 

[0 132] CHJfeM3)08 UHiXitMlfcFHR 

LfcSfi^^lSfcfc^T, 50G(450m/sec 

[0 133] ±mk<rffifflX<WlbA,b'^W>tX\ y 
try/tfflRDRk, 9ty^WiB»T«WuoJii: 
X, V «HI9f fc Jt-^C— 9-t*-XBZ<?Di*M>fc 
kOft-tftS^Fk-TSk, *F#*S<fr*fcO*U 
ftSft^iSJiitflll L . 4 5 fclSLtfcSr* k . MB Lfc 
Itl8W2teiSLfc 2ffl»=B Jitt*4 TfclJta^K**- 

SU y b ?X b #7 0 armsT** z t m 

Zcntztb. ft* Ft LTti4 5£WT\ #2L 
<«i3 0SOTk&& J: d K&«atf>35g£^\ fSl^n 
yb9XM OOJSUi^flfc. 
[0134] JSJC, BBRLfcua*. tt'-XUffl 

[0135] -f rt'-X^ffit'Offi|6]ffl 

ZZbffM^t:. 

[0 1 363 CHS6M4 ] TaSSMfetfWHRP O L 1 <9 
miG&imMAX 1 £5t'y;/;fr|»]RDRk-8c$-t*\ 
-UHKHflflBHRP 0 L 2 <0[fttSg$«iM AX 2 5rT« 

mmmffliP o l i cow3tsia*aiM a x i cffici 

^btthJ-^VKVA MMtk1-*JaWi, buISH 

[0 13 7] Clft£«fc'). HSHgllPXk*t|6]m®CT 

oiao9ani«E*J«[nis*&fcffv\ a»w«tt«Ktt 

[ 0 1 3 8 ] H 1 8tcBltt&9* ItzXK— ft'-Xi 



(10) ItifBTl 1-1 60716 

1 8 

m Lfc*&«*W*tt 3 3 fcEWWlWrUX'*— t 
[0139] y-v'J*7-( h^ttco^i. ffi«EV 

mk^t % fcfc^EfltffflWSttitf&i b . > 

[0140] -fSri?^. EM&I L^v^-^t'-X 
"W4, «#EK6fl^T-tiai 7(c^Uc<}:ofc, EfflttJS 

[0141] c*ww5)jwma»<5>4»iy-fxh«> 

[0142] U>»U tBSlEieitt»T\ 7t'y/^R 
DR1. RDR2£±TEfoJ8fflO-e9 0«1%U 9 0 

SLfcX^— tt'-X5:($ffltl> k«^=J y h yx htf 
20 fattt. 

[0143] ZCOmiS, t'-XB Z^OftlftLKO 

6k, •^coffl«*<X'<-<fh'-X^g^2^Wrttcjqj 
MT#, ^*nyf5Xbt>i OOJJLhk^rS. 
[ 0 1 4 4 ] £LL. *m*mi&m 1 7S6 OlIWMcJ: 

30 gj*>«wc**ih.*. 

[0 145] 

x^-- tk LT*^BB{3MJfcEM!Hfc*W:t- 
X£ffl vvf> i k f, SiSx^— t h'-X^igffl-C-WEiB) 

yh5^h coa«^^^if?g B B B ^^a^^i» c k ^t- 

[ 0 1 4 6 ] X^- ?t'-XmX'<?>®MLfttf 

»T««a*^iiiLT tx^-ttr-xfflaoEmwe 

ft-iir-f , 3l£SfuW*S < *4 ; k JttrK 
[0jBOf8#^BJ] 

[01 ] *5rat:J:iiSAaH^ait*i»t*««jS«W) 
x^— 9- f-X«ia*» 6tfM6Wi»KBfc J: t/El6lKO 

7 1 k ii3t«osaitt*itii km^oEpjidr^o 

[02 ] *miz£im&mmmzm?>mR<meii 
tm b mutifomg. eisjx^— t M-xffisxnmmn 

50 +*^O?R B a B ^F^E(6]«®Sr^W^*-r¥Bii0-C 
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[03] E2C0A-A- mm^VB-B- mmz 

[04 ] xmizx&m&mimmzmi&mRnm 
tmt aaro^HE- h i co^vei*]*^— yt-xmm 

[05J04OA-A' mwsw*-*' mmz 
&n mM$nm&#?nELftw&&m!tmz*tm 
mmx-hz. 

[06 ] xmiizx&miimjmwiziiv&^mm 
mfkm^mzmii&TnmmzmmzTr; 

[07]06OA-A' <D»ftgi3j:t^B-B ' 

ffi0T'£>£. 

[08 ] av«iflia«***-rs^-9-t:-x&ttffl 

[09 ] S^ft^^fc.FafbT^g'Dflft 

[0io] *«BBfc j: i»?Kft^^s<o i mmt %m 

[0 1 1 ] 0 1 0 <03 - 3«ffitSO?an>7tl8rBB0-C*> 
[012] J: 4«ASi^aofKS-e b 'J ?x 

[01 1] 

13 1 1 




11) #^¥11-1607 16 

20 

IffOVflf BRJ: ^WJ§fflHIffi<O»t80T*)S . 
[013] *««c J: *«&aSK^61*«jS7*A-f X fc 

[0i4] ^*<o«t«#^c7)?s B B H ^gatfc{ti.« 
m$mw*h¥fimx-*>&. 

io riito£tti-&x^-vt'-x®m^<?>%mti<vm 
v-mtt-fy-mmx'h h . 
[0i 6] %ftmmm<mfaw&L%\^-x®m.<r> 

ymmx'bz,. 

[0i7] 01 6WA-A' m&axvB-B' mm 
mzmmmmm^Tcommzm&mzip 
-vsmmx-hh. 

[018] £MBa* Lfc*'*— <f fcttJB Lfc»£tfHfc 

20 #tt^H^*-r^i*-MDSEO#ttft^0T'J>l». 
[^^Ui!H3 

BZ X^—ff-X 
RDR EfoHtt^tV^fl 

max mxMfx&uum 

EDR H#£)Epjn;frfa 

px mmmm 

CT tfflfcffi. 

[01 2] 

Bl 1 2 



H 102 DTM 
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